We have obtained, for the first time, a time-resolved high-resolution spectroscopic data set of the bright sdBV Balloon 090100001. In the autumn of 2006 we gathered over 1600 time-resolved high-resolution spectra with the aim to identify the pulsation modes in Balloon 090100001 by studying the line-profile variations. In this paper we present the results obtained from 842 spectra secured in August 2006, aiming to identify the dominant pulsation mode in this star. We phase fold the spectra onto the known dominant period of 2.80746 mHz, to study the abundances and line-broadening as a function of pulsation phase. We find that the abundances do not stand out against those of other subdwarf B stars. Consequently, there is no way to demonstrate that the richness of the frequency spectrum and/or the high pulsation amplitudes are related to abundance effects. The abundances do not change with pulsational phase. The metal lines in Balloon 090100001 are much broader than for non-pulsating subdwarfs, and during the cycle of the main pulsation the line broadening varies with ∼2.5 km s −1 amplitude. Hence, we find clear evidence of pulsational broadening of the lines. We combine the information content of 56 narrow absorption lines through a cross-correlation technique, to create cross-correlation functions that for each individual pulsation phase approximate the average line-profile shape. The resulting profiles have a sufficient signal-to-noise ratio for a mode-identification analysis. From the cross-correlation analysis we find that the pulsation amplitude of the main mode decreased from 19 km s −1 in 2004 to 14.5 km s −1 in 2006. We present, for an sdB star, the first application of pulsation-mode identification based on line-profile variations of lines of heavy elements. To fit the line profiles we consider all modes with degree ≤ 2 and associated azimuthal order m, and we use a model of the pulsational surface-velocity field. The models with = 2 do not fit the profiles well, and consequently we can rule out quadrupole modes as the origin of the main pulsation mode in Balloon 090100001. Best fits are obtained from the model of a radial pulsation ( = 0) and the model of a dipole pulsation ( = 1).
Introduction
Subdwarf B (sdB) stars collectively form the cooler of the populations on the hot extreme horizontal branch (EHB). They are core helium burning objects with an extremely thin (M env < ∼ 0.02 M ) hydrogen-dominated envelope (Heber 1986; Saffer et al. 1994 ). An sdB star evolves towards the hotter sdO EHB population before reaching degeneracy and the associated white-dwarf cooling track (Dorman et al. 1993) .
Although the future evolution of the sdB stars is generally accepted, their past formation into the sdB stage is under debate. Several scenarios that involve either single-star or binary evolution were proposed. The main single-star scenario requires enhanced mass loss during or after the red-giant branch phase (D'Cruz et al. 1996) . The question in this case is how the massloss mechanism removes all but a tiny fraction of the hydrogen envelope at the same time as the He core has attained the mass (∼0.5 M ) required for the He flash. Several binary evolution scenarios have been proposed to explain the high number of detected binary sdB stars. Such scenarios involve close-binary Based on observations from the Nordic Optical Telescope. evolution with strong mass transfer in the form of either a common-envelope ejection, stable Roche-lobe overflow or a complete merger of two helium white dwarfs (see e.g. Han et al. 2002 Han et al. , 2003 .
A theoretical prediction of the existence of pulsations in sdB stars, due to an opacity bump associated with iron ionisation in subphotospheric layers, was made by Charpinet (1996 Charpinet ( , 1997 . Since both p and g-mode pulsations were discovered in sdB stars (Kilkenny et al. 1997; Green et al. 2003) , there has been a focus on the possibilities to derive the internal structure and to put constraints on the lesser known stages of the evolution by means of asteroseismology. Currently the immediate aims of asteroseismology of subdwarf B stars are to derive the mass of the helium-burning core and the mass of the thin hydrogen envelope around the core (e.g. Randall et al. 2006) .
Due to its convenient brightness (B = 11.8) and very high pulsation amplitudes, the sdB star Balloon 090100001 has been intensely observed photometrically, leading to the recent discovery of more than 50 detected pulsational frequencies (Oreiro et al. 2004 (Oreiro et al. , 2005 Baran et al. 2006) . Amongst these are p-and g-mode frequencies, including a triplet close to Article published by EDP Sciences the dominant frequency of 2.8075 mHz (i.e. the pulsation with period of 356.2 s). Altogether, the brightness, the pulsational amplitude, and the rich but seemingly non-randomly distributed frequency spectrum, make this star an excellent target for asteroseismological studies.
For asteroseismology the observations reveal the eigenvalues (pulsation frequencies), and the tangential part of the eigenfunctions (pulsation modes), as well as basic stellar parameters such as the surface temperature and gravity. Although it is possible to attempt a seismological analysis based on frequencies only, the results can in some cases be relatively unconstrained. More conclusive results can be obtained if the pulsation modes can be determined and identified observationally, as suggested by e.g. Charpinet et al. (2005 .
Very recently Van Grootel et al. (2008) showed that for Balloon 090100001 the asteroseismic results derived so far, i.e. total stellar mass and envelope mass, at the typical accuracy presently achieved do not depend much on the exact value of observationally determined values of the pulsational degree . However, we anticipate that, as for many other types of pulsating stars, many stellar-interior parameters of sdB stars will preferrably be estimated through seismic studies based on observationally constrained identifications of and the azimuthal number m. This will become particularly important as asteroseismic models improve in sophistication and precision to the point where differences in internal structure caused by differing evolutionary channels can actually be tested, as demonstrated recently by Hu et al. (2008) .
Observational mode identifications can be obtained from two complementary techniques. Firstly, there is the technique of photometric/spectroscopic amplitude ratios (e.g. Jeffery et al. 2004) , which probes the surface temperature and gravity, and optionally also uses the radial-velocity amplitude as an extra constraint (e.g. Baran et al. 2008 , for the case of Balloon 090100001). With this technique, that requires non-adiabatic modeling of the pulsations, one can derive the degree of the mode.
In this paper we present, for sdB stars, the first attempt to use a different method of mode identification that probes the 3D velocity field on the stellar surface by studying the pulsational line-profile variations in time-resolved high-spectral-resolution spectra. With this method, one can derive both the modal degree and the azimuthal number m; the latter is crucial for transforming the observed frequencies to those in the corotating frame of the star. We apply this method to our new high-resolution spectra of the sdB star Balloon 090100001 in order to identify the main pulsation mode.
Examples of time-resolved low-resolution spectroscopy of sdB stars are given for e.g. PB 8783 and KPD 1209+4401 (Jeffery & Pollacco 2000) , PG1605+072 (O'Toole et al. 2000 (O'Toole et al. , 2003 , and PG1325+101 (Telting & Østensen 2004) . Recent high-resolution FUSE time-series of three sdBV were presented by Kuassivi et al. (2005) . The only other time-resolved highspectral-resolution study of a pulsating sdB star presented in the literature so far is that of NY Vir (Vučković et al. 2007 ).
The mode-identification methods that essentially fit pulsational line-profile variations are well established for mainsequence stars (e.g. Briquet & Aerts 2003; Telting & Schrijvers 1997 ) but rely on high spectral resolution and high signal-tonoise line profiles. Given the short pulsation period, hence short exposure times, and the relative faintness of the subdwarf stars, it was generally thought that the application of such methods was out of reach for the subdwarf pulsators. In this paper we show that by using phase folding (e.g. Telting & Østensen 2004; Kuassivi et al. 2005 ) and a subsequent cross-correlation technique (e.g. Woolf et al. 2002) we can combine the pulsational information content of the individual lines and of the individual spectra in order to obtain profiles of sufficient quality for a detailed variability analysis. Our application of this method serves as an independent observational mode identification of the main mode in Balloon 090100001, to be compared to the results of other mode-ID techniques for this star (Baran et al. 2008; Charpinet et al. 2008) . Additionally, we use our new high-resolution spectra of Balloon 090100001 to do a detailed abundance and linebroadening analysis. We investigate the origin of the line broadening in pulsating subdwarfs, and check whether the high pulsation amplitudes in this star may be related to high metallicity.
The analysis and modelling of our low-resolution timeresolved spectroscopy of Balloon 090100001 can be found in Østensen et al. (2008) and Telting et al. (2006) . These data have resulted in characterisation of the pulsational surface temperature and gravity variations, and in a first conclusive modeidentification of the dominant pulsation in Balloon 090100001 (Baran et al. 2008) . In this paper we present the first results from time-resolved high-resolution spectroscopy of Balloon 090100001, based on a new data set that was obtained with the aim to put further constraints on the pulsational characteristics of this star. Preliminary results were presented in Telting et al. (2008) . Here we focus on the identification of the dominant pulsation mode in Balloon 090100001; our data set will be scrutinised to investigate the information content of the smalleramplitude pulsations in a separate paper.
Observations
On altogether 6 nights spread out over Aug.-Dec. 2006 we obtained new time-resolved high-resolution spectra of Balloon 090100001 using the 2.6 m Nordic Optical Telescope (NOT) with the FIES Echelle spectrograph with its lowestresolution fiber. More than half the total number of spectra were obtained on two consecutive nights in Aug. 2006 (see the observing log in Table 1 ). To minimise the overheads we used 3 × 2 (spatial × spectral) binning and the fast dual-amplifier read mode. The setup gave a resolution of R = 25 000 (Gaussian σ = 5 km s −1 ), and with 30 s exposure time our cycle time was 43 s. Note that the dual-amplifier read mode caused that the central Echelle order is lost, implying that the wavelength region 4487-4502 Å was not recorded in our spectra.
In this paper we present results based on the spectra obtained in August 2006 only, aiming to identify the pulsation mode of the dominant pulsation frequency. The use of only the August 2006 data implies that we do not need to know the pulsation frequency to highest accuracy in order to phase-fold the data (see next subsection). In a later paper we will analyse our full data set, including a full Fourier analysis, to investigate its information content for the lower-amplitude pulsations in this star. 
Reduction and phase folding
For pulsation-mode identification one needs high-resolution spectra with high S /N. Due to the short pulsation periods (for the dominant mode 356.2 s), and the relative faintness of the star (B ∼ 11.8), the S /N for the individual spectra is very low. Therefore, we can only reach our objective by folding the individual spectra to pulsational phase.
We used standard IRAF routines to reduce the spectra. Rather than reducing all low-S /N spectra individually we chose for a different approach: after scattered-light subtraction we phase folded the individual full-size CCD frames onto the known pulsation frequency of the main mode 2.80746 mHz (e.g. Baran et al. 2008) , into 12 bins of pulsational phase φ, with φ = 0 corresponding to HJD = 2 453 952.0. For each of the 12 phase bins the CCD frames were combined while giving weights proportional to the inverse of the variance of the individual spectra. In the combining process, after scaling, the 3 highest and 2 lowest count values were rejected before averaging; cosmics were clipped in this process. As the main-mode frequency was chosen for the phase binning, the line-profile variability caused by modes other than the main mode was, to a large extent, averaged out. As the contrast between the amplitudes of the dominant mode and all other modes is high, we do not expect a significant contribution of the other modes to the variations in the remaining phase-folded spectra. This left us with only 12 phase-binned full-size CCD frames to extract the Echelle spectra from. After variance-weighted spectral extraction the resulting peak S /N was ∼50 for each phase-binned spectrum. The peak signal-to-noise of the individual (not phase-binned) spectra was at most S /N = 10. For the average spectrum obtained from all 842 spectra taken in August 2006 we obtained peak S /N ∼ 180. Wavelength calibration was obtained from a ThAr lamp.
Due to the fact that the width of a single Balmer line spans about two full Echelle orders, and the inherent difficulties this poses on spectral normalisation, we could not attempt to accurately normalise the spectral regions near Balmer-line cores. This implies that we cannot derive temperature/gravity variations that are based on spectral fits of the Balmer line (wings), as can be done with low-resolution spectra, but note that this has already been done in the case of Balloon 090100001 by Telting et al. (2006) and Østensen et al. (2008) . Additionally, our abundance analysis has to be restricted to helium/metal lines that are well away from the Balmer-line cores, because of the effect that Balmer-line opacity has on the depth of the helium/metal lines. Outside the Balmer-line cores our normalisation is adequate to study abundance and line-profile variations as a function of pulsational phase. Parts of the phase-binned and the average spectra are shown in Figs. 1 and 2. 
Abundance and line-broadening analysis
We have done a detailed abundance and line-broadening analysis aiming to detect possible variations as a function of the pulsational phase of the main mode. In order to derive the metal abundances we compared the observed spectra with synthetic line profiles. Metal line-blanketed LTE model atmospheres were computed for the stellar parameters T eff = 28 700 K, log g = 5.39 and log (n(He)/n(H)) = −2.70 derived from low resolution spectra and given in Østensen et al. (2008) Kurucz (1992) . For carbon, nitrogen, oxygen and silicon, the NIST database was used to obtain state of the art atomic data (Ralchenko et al. 2008) . A simultaneous fit of elemental abundance, projected rotational velocity and radial velocity was then performed for every identified line using the FITSB2 routine (Napiwotzki et al. 2004 ). Our analysis pipeline automatically rejects lines that are not present and calculates upper limits for the abundances (see Geier et al., in pre. for details). We detected 37 metal lines of sufficient strength that are not blended by lines of different elements. We find that the abundances of Balloon 090100001 are normal for an sdB star with similar surface parameters (see Table 2 ), as the comparison with the well studied short period pulsating sdB Feige 48 (T eff = 29 500 K, log g = 5.50, Heber et al. 2000) shows. Abundances of sdBs with different atmospheric parameters have been derived from optical spectra by Edelmann et al. (1999) , Heber et al. (1999) and Napiwotzki et al. (2001) . We find for Balloon 090100001 that all metals up to sulfur have subsolar abundances, while iron is consistent with solar abundance. The strongest deviations are present in the carbon and silicon abundances. These elements are known to show the largest star-to-star scatter in sdB atmospheres (see Heber & Edelmann 2004; Edelmann et al. 2006 ). This implies that the high pulsation amplitudes are unlikely to be caused by an abundance/metallicity anomaly that is detectable at the surface. Although we used average parameters for T eff and log g for all pulsational phases, the measured abundances do not change significantly with pulsational phase.
Our results are fully consistent with the abundance analysis of short-period pulsators using UV spectra obtained with HST/STIS (O'Toole . No significant differences in surface abundance have been found between pulsating and non-pulsating sdBs. The same is true for the long-period pulsators analysed so far using UV spectra obtained with the FUSE satellite (Blanchette et al. 2008 ).
Our spectra have high enough resolution to resolve the line profiles (see Fig. 3 ). We find that the metal lines of Balloon 090100001 are much broader than in low-amplitude pulsators (Heber et al. 2000) or non-pulsating sdB stars, for which Geier et al. (in prep.) find an average equatorial surfacerotation speed of V e = 8 km s −1 . For the phase-binned spectra the line broadening, parametrised as Gaussian broadening σ G , varies around 23 km s −1 with ∼2.5 km s −1 difference between the extreme values during the pulsation. The broadening of the average spectrum (all 842 Aug. 2006 spectra combined) amounts to σ G = 27.6 km s −1 . Parametrised as rotational broadening we get 28.6 ± 1.0 km s −1 . Hence we find clear evidence of pulsational broadening of the lines, which implies that also in other largeamplitude pulsating sdB stars the metal-line broadening may have a significant pulsational component, which was already pointed out by Kuassivi et al. (2005) in the case of PG 1605+072 ).
Cross correlation to obtain high-S/N line profiles
Although the phase-binned spectra have relatively high S /N ∼ 50, the noise in the individual line profiles is still too high to attempt our mode-identification technique. Therefore we combined the information contained in many narrow line profiles (see Figs. 1 and 2) , in order to obtain a single high-S /N profile for each pulsation phase. We identified 56 narrow unblended lines (Table 3) , and used their central wavelengths to create a template spectrum consisting of delta functions convolved with the instrumental broadening (5 km s −1 Gaussian σ). The minimal distance between lines selected for the template was kept at 1.5 Å, to avoid blends in the cross-correlation function.
For each phase bin we computed the cross-correlation function (CCF) of the stellar spectrum with the template spectrum, using the standard IRAF cross-correlation routine fxcor. This effectively combined all information contained in 56 separate spectral lines into one CCF profile. The 12 resulting CCF profiles were re-normalized to unity using a 6th-order Legendre polynomial, and have very good S /N ∼ 220 with a line depth of about 0.15 continuum units. These CCF profiles were used as if they were real line profiles in the mode identification (see Fig. 5, and next section) .
To obtain the radial-velocity amplitude of the main pulsation mode in Balloon 090100001 we have fitted a sine curve to the center values of the CCF of the phase-binned spectra. In Fig. 4 we show this fit, with error bars on the CCF centers as reported by the IRAF fxcor task. We find a radial-velocity amplitude of 14.5 ± 0.9 km s −1 , although the error on this amplitude decreases to 0.5 km s −1 when we scale the IRAF errors to achieve a reduced χ 2 = 1.0 for the sine fit. This radial-velocity amplitude is significantly lower than that was found by Telting & Østensen (2006) : data from Aug./Sep. 2004 show 18-19 km s −1 radialvelocity amplitude for the main mode. This significant amplitude reduction of the main mode of Balloon 090100001 over a twoyear period has also been observed photometrically by Baran et al. (2008) .
Note that the exposure time (30 s) and the phase binning together give rise to a smearing of the pulsational signal with an effective exposure time of ∼45 s. This means that for the main mode the observed amplitudes are suppressed by 2.8% and for the first harmonic the amplitudes are suppressed by 10.4% due to smearing.
Identification of the Main Pulsation Mode in Balloon 090100001
For the mode-identification of the main mode in Balloon 090100001 we used the model of Schrijvers & Telting (1999) to compute pulsational line-profile variations. In most cases the pulsational variability of metal lines is dominated by the pulsational surface velocity pattern. For the simple fits we present below, we therefore only accounted for the pulsational velocity field, and neglected the effects that local surface-gravity and temperature (i.e. local brightness and equivalent width) variations may have on the metal lines.
We have fitted the 12 CCF profiles with a model of a single spheroidal p-mode, with a ratio of horizontal to vertical surface displacements k = 0.05, which is adequate given the observed frequencies and estimates for radius and mass of the star. In the modelling we used a linear limb-darkening law with coefficient α = 0.25. Another parameter of the model is the projected equatorial velocity. A typical value of the equatorial surface-rotation speed of single sdB stars is V e = 8 km s −1 (Geier et al., in prep.). However, in the case of Balloon 090100001 the observed multiplet splitting (Baran et al. 2008) together with the radius estimate of R = 0.24 R (for log g = 5.39 and assumed M = 0.5 M ) lead to an expected value of V e sin (i) ∼ 1.5-2 km s −1 . Hence we fixed V e sin (i) = 2 km s −1 , but we have checked that for a rotational velocity as high as V e sin (i) = 8 km s −1 we get very similar results for the profile fits we describe below.
The 5 free parameters in the fit were the central profile depth, an offset in radial velocity with respect to zero, the pulsation phase, the intrinsic line-broadening σ G (assumed Gaussian), and the physical (i.e. unnormalised) pulsation amplitude V p .
For all ( , m) modes with ≤ 2 we fitted the model for different inclination angles ranging from i = 10
• to i = 80
• in steps of ten degrees. For the radial mode we only computed fits for i = 10
• and i = 70
• , and expectedly found identical results, as for this mode the profile variations are independent of the inclination angle. Fits were optimised by minimising the reduced-χ 2 value, with the determined S /N = 220 (see Sect. 4) as error on the intensity value of each individual velocity bin of the CCF spectra. For each best fitting model we computed the expected amplitude of variation of the centroid radial-velocity M 1 which can be compared to the observed radial-velocity amplitude.
The results of the fits are listed in Table 4 . We list the models for a range of the reduced-χ 2 value [χ 2 min , χ 2 min + 1], which happens to correspond to the models that predict the radial-velocity amplitude within 1σ; the observed radial-velocity amplitude is 14.5 ± 0.5 km s −1 (see Sect. 4). Additionally we list the best fits for every possible ( = 2, |m| ≤ ) mode.
We have overplotted the model fit for a radial mode and for the best-fit = 1 and best-fit = 2 model onto the CCFs as a function of pulsation phase in Fig. 5 , where the mean CCF profile is plotted at the top in the panels. This figure shows that the line profiles modelled for the radial and = 1 modes describe the observed CCFs well, whereas the profiles expected for nonradial modes with = 2 do not fit the data properly.
From Table 4 we conclude that modes with < 2 describe the profile variations much better than modes with = 2. Based on the reduced-χ 2 values the = 2 modes can be excluded as possible origin of the line-profile variation of the main mode in Balloon 090100001. Additionally, from the rightmost column of Table 4 we find that the = 2 modes are not able to produce the observed radial-velocity amplitude, for the pulsation amplitude that fits the spectra best. For all modes with > 2 we expect even worse results: bad profile fits and inability to produce the observed radial-velocity amplitude for realistic pulsation amplitudes. Therefore we conclude, based on simple fits to our highresolution time-resolved data set alone, that the main pulsation mode in Balloon 090100001 is either a radial ( = 0) or a dipole mode ( = 1). • , surface velocity amplitude 22 km s −1 . In the middle panel we overplot the profile variations expected for a non-radial pulsation with = 1, m = −1, i = 50
• , surface velocity amplitude 35 km s −1 . In the right panel we overplot the profile variations expected for a non-radial pulsation with = 2, m = −1, i = 40
• , surface velocity amplitude 38 km s −1 , which is the best-fit = 2 mode. Both the radial and = 1 mode fit better than any = 2 mode. . The fact that we find marginally better χ 2 values for the ( = 1, m = −1) mode than for the radial mode may be due to the fact that we have not accounted for pulsational temperature effects when modeling the line profiles. Although the inclusion of temperature effects in our model will not make any of the ≥ 2 modes fit the data well, the temperature effects may affect the mode identification for modes that have marginally different χ 2 values, such as the radial and dipole modes in Table 4 . In a forthcoming study we intend to investigate these effects in more detail, and we will investigate whether it is possible to use our data set to put modal constraints on the lower-amplitude pulsations in this star.
Summary and conclusions
We obtained time-resolved high-resolution spectroscopy of the sdBV Balloon 090100001 (B mag ∼ 11.8, main period = 356 s) on the 2.6 m Nordic Optical Telescope with the FIES spectrograph in order to derive pulsational characteristics of, and the atmospheric response to, the dominant pulsational mode in this star. After folding to pulsational phase, the combined spectra have sufficient S /N for detailed analysis.
The abundances of Balloon 090100001 were found to be normal for a star of its kind. Hence the high pulsation amplitudes are unlikely to be caused by an abundance/metallicity anomaly. As expected, the abundances do not vary with pulsational phase of the main mode.
The main-mode radial-velocity amplitude in Aug. 2006 was 14.5 km s −1 , which is significantly lower than what was observed in Aug./Sep. 2004. A reduction in the main-mode amplitude was also observed photometrically by Baran et al. (2008) .
The broadening of the line profiles of Balloon 090100001 depends on pulsational phase, and the lines are in general much broader than for non-pulsating single sdB stars. Besides having classical broadening, the absorption lines in this sdB star, and possibly in other sdBs as well, are pulsationally broadened.
We used cross-correlation to combine the pulsational information content of 56 carefully selected spectral lines into a single CCF, for each phase-binned spectrum. From simple model fits (only 3D velocity field) to the pulsational line-profile variability in the CCFs, we can exclude a possible = 2 origin of the main mode in Balloon. Pulsation modes of ≥ 3 require unrealistic surface amplitudes and were hence not considered.
The line-profile variability of the main mode of Balloon 090100001 is well described by a model of a radial mode, but at this point = 1 modes cannot be excluded. We intend to present further detailed modeling, including pulsational surface-temperature effects, of the line-profile variability in our high-resolution data set of Balloon 090100001, to differentiate between an = 0 (i.e. radial) or = 1 origin of the main mode. We will investigate whether it is possible to use our data set to put modal constraints on the lower-amplitude pulsations in this star. This will require an in-depth study on the importance of pulsational surface variations of the main mode on the diagnostic value of the line-profile variations of the smaller-amplitude modes in this star.
It is comforting to find that the application of our independent mode-identification technique gives results that agree very well with mode identifications based on other (mostly photometric) observations, such as presented by Baran et al. (2008) and Charpinet et al. (2008) . The good correspondence between these results strengthens the suggestion that in asteroseismological analyses much weight should be given to observationally derived mode identifications.
Balloon 090100001 is one of the brightest sdB pulsators, and is one of the few targets one could choose for time-resolved high-resolution spectroscopy on 2-4 m-class telescopes. It is natural to expect that better-accuracy data sets might be obtained at 8 m-class telescopes, provided that the instrumental setup allows for time-resolved high-resolution spectroscopy with a cadence of about 10-30 s. Unfortunately, such fast instrumental setups are not typically part of the first-generation instruments on these larger telescopes, implying large overheads between successive observations. Once faster detectors are available for high-resolution spectroscopy on large telescopes, the mode-identification technique discussed in this paper may be applicable to more high-amplitude pulsating sdB stars.
